Gram-negative aerobic bacteria are generally resistant to actinomycin D, which inhibits deoxyribonucleic acid (DNA)-dependent ribonucleic acid (RNA) synthesis. However, RNA synthesis is inhibited by actinomycin D in cells that have been treated with ethylenediaminetetraacetate (EDTA) (7), converted to spheroplasts by EDTA-lysozyme treatment (9) , or infected with bacteriophage (10) . RNA synthesis is also inhibited by actinomycin D in cell wall-defective mutants (11, 12) and in metabolically active mureinoplasts of a gram-negative marine pseudomonad (8) . This evidence has been interpreted as indicating that the barrier to the antibiotic lies in the cell wall, which includes the lipopolysaccharide component of the double track layer (5, 14) . Cheng et al. (4) showed that sucrose-lysozyme spheroplasts or magnesium-lysozyme spheroplast of gram-negative bacteria prepared without EDTA were not penetrated by actinomycin D, suggesting that the undisturbed cytoplasmic membrane is a barrier to the antibiotic. Thus it has been suggested that both the cell wall and the cytoplasmic membrane are barriers to the penetration of actinomycin D.
Although the actinomycin D susceptibility of aerobic gram-negative bacteria has been investigated by various workers, no work has been done on anaerobic gram-negative bacteria. Furthermore, anaerobic bacteria are extremely sensitive to oxygen, and the lethal mechanism of the effect of oxygen on anaerobic bacteria is still obscure at the molecular level. The absence of catalase, and subsequent cell death from hydrogen peroxide produced upon contact with atmospheric oxygen, accounts for anaerobiosis in a few species, but this principle does not apply to the great number of species that are anaerobic and have the ability to produce catalase or similar enzymes (13) .
This note reports on the inhibition of DNAdependent RNA synthesis by actinomycin D and by oxygen in an anaerobic gram-negative bacterium.
Bacteroides ruminicola strain S-23 was kindly provided by M. P. Bryant, University of Illinois, Urbana, Ill.
The anaerobic technique used throughout this investigation for culturing this bacterium was essentially that of Hungate (6) as modified by Bryant and Burkey (2). B. ruminicola was cultured under anaerobic condition for 10 h at 39 C in rumen fluid medium (3) containing 10-5 M hemin on a rotary shaker (100 rpm). This primary inoculum was transferred to 300 ml of fresh medium in 500-ml round bottom flask (5%, vol/vol) and further incubated with shaking. A 10-h log phase culture (optical density of 1.20 at 660 nm; Gilford 300-N spectrophotometer) was then transferred aseptically and anaerobically to 50-ml Erlenmeyer flasks (10 ml of culture to each flask). Anaerobic conditions in the flasks were maintained by displacement of air with CO2 made oxygen free by passage over heated copper. Actinomycin D (100,ug/ml) and EDTA (0.02 M final concentration) were added to the appropriate flasks as indicated in Fig. 1 (Millipore) . The filters were dried and placed in scintillation vials to which 10 ml of scintillation fluid (1) Studies also showed that the RNA synthesis of B. ruminicola was totally eliminated by exposure of the culture to oxygen either in the presence or absence of actinomycin D (Fig. 1) . This indicates that either the enzymes of the DNA-dependent RNA synthesis system or the energy yielding system of this bacterium are totally sensitive to oxygen. Further investigations on the effect of oxygen on biosynthetic enzymes and the energy-producing systems are required to fully understand the sensitivity of anaerobes to the oxygen.
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